^° INTELLECTUAL 

PROPERTY OFHCE 



Espacenet 

Bibliographic data: 
WO 2004097915 



(Ml 



DROPLET DISCHARGING DEVICE, METHOD 
FOR FORMING PATTERN AND METHOD FOR 
MANUFACTURING SEMICONDUCTOR DEVICE 



2004-11-11 

Inventor(s): NAKAMURA OSAMU [JP]; YAMAZAKI SHUNPEI [JP] + 

Applicant(s)- SEMICONDUCTOR ENERGY LAB [JP]; NAKAMURA OSAMU [JP]; YAMAZAKI SHUNPEI [JP] 

H01L21/288; H01L21/336; H01L21/7S8; H01L21/77; H01L21/84; 
H01L27/12; (IPC1-7): B05C5/00; B05D1/26; H01L21/027; 
H01L21/288; H01L21/3205; H01L29/786 



WO2004JP05393 20040415 
JP20030121638 20030425 



• US 7585783 (B2) 
published as. J CN 1781 184°°° P^ 

documents: WO0059014 (AD JP2001179167 (A) JP2003080694 (A) 

Abstract of WO P o $ ^ 

2004097915 (A1) 



:<« (o> id) 

A method for forming a pattern is disclosed which 

enables to improve position control of a droplet landed on a substrate which droplet is discharged from a droplet discharging 
device. A droplet discharging device which is improved in accuracy of droplet position after landing is also disclosed. A 
method for manufacturing a semiconductor device using such a droplet discharging device is further disclosed. The method 
forforming a pattern is characterized in that a droplet discharged from a discharge unit or a substrate onto which the droplet 
lands is irradiated with laser light, thereby controlling a droplet landing position. With this method, a pattern can be formed 
without using a photolithography process. 
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2 , SftSB 9 10 3, 9104, h 9 1 0 5 , y 

^-910 6^&^tf 0 ^fpjrn, *^i5 9 1 o 2*mj&T%nn.®mz.m 

\,*%C£-tfi7?%& 0 l£fZ&mm\Z&r), 13 9 (B) l^tf>?^Jl/XfJW 

10 ^7^^^tl§o 

El 9 (c) tiy-hSA-y^-;pn>ifn.-^Tc&D, *#9 2 0-i, m 

#9 2 0 2, 9 2 0 3, 3r-#- F 9 2 0 4 , h 9 2 0, 

5, >?V >^^7 7,9 2 0 6^£#tT„ *^BJ«, 9 2 0 3 & 

Mt^fME^t^t^Jli^t^, ^7c«BJfccfcD, 09 (C) 
15 *tv- hW^~Vj~)Vny\i3.~?&$Bmzn% 0 

HI 9 (D) ^^A-f;i/n>t;^»^T^O, *#9 3 0 1 , ^W>9 3 0 
2,Z-f y^9 3 0 3,&fM^-9 3 0 4,^«#-h 9 3 0 5^£^rtT 0 

3 0 2**fj6-rss^iiiiSM^5c:t3&s^5. 
^mmiz^io, in 9 (d) tc^T : en'i';i/n>h o aL-^^^$n§c 
20 (U9 (e) mmmfczMTLrcM^mvmimtkmw (MtecftDVD 

TfftD, *#9 4 0 1» t#9 4 0 2, IStkbP A 9 4 0 3, Sph 
gRB 9 4 0 4, mmmfa (DVDf) 1W^9 4 0 5, 1^9 4 0 
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6, Zt°-*-15 9 4 0 7^&#t? 0 $*$A9 4 0 B^iUTHftlt* 
£StSU 9 4 0 4tt^tbTX*««*ai* , rS«S,-*3SWI4, 

S^^5A9 4 0 3,SSi5B 9 4 0 4 &ftj$*r&«ftiaKK:Jl V>3 £ 

5 im£o;£&#3S91fcJ;?K0 9 (E) t«tD VDf?tfii«t^SSn5. 
09 (F) U^-^)my"4 7,y°U-i (A>y HT!?>bf^X^H) T 
»0,*ft9 5 0 l,3ftw»9 5 0 2, 7-2.^9 5 0 3 fc-grtf. #3S!§W;* 

d, ei 9 (f) tiit3-^HT^ x^^^^^n§. 

10 0 9 (G) telf^t^^TM, tt9 6 0 L 3g*^B9 6 0 2, tt<fc 
9 6 0 3, h 9 6 0 4, U ^3 >§ff gi$ 9 6 0 5, 9 6 

0 6, ;bf'J-9 6 0 7, ^A?7« 6 0 8, W"9 6 0 9 , « 
959 6 1 O^^tTo #3SI3tt, 3S5S»9 6 0 2 €«ri£r«*«iIKfcflaw 
*Ci3fi«T?*&, 0 9 (G) td^ftfx**^^^^ 

15 

El 9 (H) ti*#«»T!» , *#: 9 7 0 1 , S# 9 7 0 2 , 9 7 

0 3, tS^A#« 7 0 4, §^{±S*^9 7 0 5, »"9 7 0 6, ^ 
SStt*- h 9 7 0 7 , 7 9 7 0 8 #£Hr£f , &mmU, 9 7 0 

3 ^j^*r§st^,msstfflv^ct^-e§So s^s$9 7 0 

Sfc*^tc«fc0, 0 9 (H) i^tlfii«^n§ 0 
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mmm 3] 

«witffiis«jBv>T, n>^^h?L (mum \zmmumm 

S 10 (A) fc&ttT, 113 0 0 0±t^i#3 0 0 1, 3 0 

0 l±\zmmfe3 0 0 2=£Mtm*6S#3 0 O 2fcH>*£ b?L3 0 

/liv>5. -r&fr-fe, ;x;^6Diy M7f>^«fSSi!l:ttinj:iT?, 

10 fti©|l0«II^Xyf>^U h?L3 0 0 3&Iit§, 

10 (B) £5*fJ;5^ n>$>?7 h?L3 0 0 3 0±J(:;x>3 
0 0 4 ML 3 0 0 3fc&«8£iiiffiftK:ttffibT, M 

ni>$2 b?L3 0 0 3 §»«t§o 
2fc»C, m 10 (C) tC^TJ;5fc, 7X^3 0 0 4©feg£U -fey hL7c 

fScit-e, n>^^ h?L3 o o 3fc«ass3te#ES-&sc:t*s-e^5. « 
• mm\z, gffi(DMmi\zm%n%&vteu-i?-y6<DmMj:m, wmmo 
mm2\z^n^>^'Dfs.mmitmmm^m^r^z\ti l z^x,n>^^ b 
^imzmm(Dtmm^mhfcmm^3 o o s^w^-f^z\tffi^^^ 0 z 
20 (D-ftmxu., ;X)U3 o o 4\%m vtim&ffiStmm&TZo &±®j:mz& 
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[^»J4] 

JM«£**Stf S^ifefco^T* 011(A) ~ (C) ftJBHTRE?"*-. 
5 $£013 t^Hfc, 01 1 (A)CD«k5&3>£# b?L£3MT3oM> 
El 11 (A) 14, H10 (A) fcffiS-TS. 
ifclC, 011 (B) t^TJ:^- ;XJI/3 0 0 &fiB, {u 

T> #«#3 0 0 6 

io ^fc, Bill (C) £***r £ 5 n>^£ h?L3 0 0 3©±^fc;X;i/ 

300 4%&mh. h?L3 o o 3 ^^{c^^fthmrs. 

3>^# h?L3 0 0 3foMS^g*$ J &5ili:^T^§c 
15 5Lftfc«a»OfiriS«fe**tfca||«#:3 0 0 7 «t5it^t§, H 

20 C»M 5] 

±!Eii4ft»«iijE*ft , c3^^ha (mum i:»Mi§ 

^*^#§^fc^ViT> 012 (A) ~ (C) £ffl^TMT3 0 
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eh 2 (A) ©s«, mmm, w^>$z> hjua, 010 <a) \zmm? 
§0 

^Ct, 012 (B) 7X;P3 0 0 4^n>^/7 b?L3 0 0 

3(D±.Jf\zmmLfc?>, JftWft»*»fc:iitfflb, fta>^^h3FLft«*»« 

012 (C) lC*r«fc.9IC, 3>^^ha3 0 0 3 C»« 

at*-rs d 1 1 .j; o t, n y$ $ hup* \zmmom^^mvrcmm» 3 

«WJte> MMlS^MM2^jiJST§di:55tT^§ 0 
6] 

S#t75:-5«SmtbT«, CPU 3 1 0 0, WfStt^iJ 3 10 1, 
3 1 0 2&tf*~tf~ P^Mft-tf? >t£.£<DAll^m3 1 
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0 3, mmttft^ms 1 o 4zmtz>m.mi±mmwtfmw sns. tvmf? 

A*^nfee>> ^ot-^scpus 1 0 0 s^iti^tt^tu 3101 
xtt^twstt^u 3 1 0 2(-iais$n§ 0 *ut, co-r-^ftatfc, ?s 

«»J^«M 1 5 fcjtofirrs c 

& fthffl * * S £ i jW «t? § . * ft , $>U < t % 1 m & 

15 tcBf a © ® 0f k &g &*o#ft © * ^a*-rn« a v» fc jo » ftttft*ra#4B 

CMM 7] 

**«itewbifciii^^a!©TFTT?tt&<, mx*%m 

<D TFT feiaWE-n&JBtt&T?^ ^hUi^Xl EL S^W©@M^ 
20 tOViTKSBtS. 

£«t 2000 fctt, *3B©^»lTfSEBbfc*«SfflVi SCfc^T?**. * 
iWJtii, ^^xlft (n-n>^tfc© > # 7 0 5 9) &fflv?a. 
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2002 mi 4 (a))= ^mnmxn, Ai©t;»OT 

10 /XVVMti:fflT&mj»£LT, £g (Ag), & (Au), fi£ (P ' 

. t) fclfcfcl 0 nm^TT^m^iirfeMfC^ ^^VSTO ^fflV^T 

^UXfV>XW>i (PEDT/PSS) 7R*iftfc£<0»«tt#UT-- 
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iltlttt (TaNK mt^py (T i N) XttSMt* 

5 >tr*F> (wn) A^i(M-ixiiiiio«e^§^^ 

io 15 0-30 o°coiiir»ili&lti:t^ii§^^tT> 
*<omj$WBS^lRlJt£i§:T, 3&!tl{»{&< &3£-5 fib, 
Hi S SfcHiT S K, g=KS8T& fcSHT & "b © ji L T V> 

15 tt©»V^#iSEft^Vi*i:, «L(j6«ft*Kte«fT«, l»ie:#fi§T3o ^-©£ 
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--)i&m\,*T%&K B fib, ^y^^m^mmzu, nmrnm^n^w 
mz, mi 4 (b) bio»M2ook .2002 s«5«fc 5 

t^-b^Jl 2003 ^MT5 e MftftR 2003 tt,' M^Wft^*, 
SI 2003 *Ji©|6*RfeJ^Tfe&V>U ItWlfill^iltT^T 
y-httl»lt 2008 ilTfflV^. ^5X-7CV 
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mz.mi (D^Mfcm 2004 &^*rr3ofg i o^m&m 2004 mmmir 

»SfeHt57 : EiP77^¥S# (SAS) *J*T&mtZ>ZL 
^ 1 ©^t&II 2004 tUTt5 7t^7 7X¥i#:^IV^. -feSX^ 

tfSo ftSWfeSftWiUTlt SiH 4 , Si a H 4 W6n5. 

ifcSASfe SM^C* ft a -ifcrn^T S H t \Z «fc 0 # 5 21 fc 
#5.ft*»&Sfc««#fcLTti, S i H 4 T& t> ,^-<Dffifc S i 2 H 6 , 
SiH 2 Cl 2 > SiHCl 3 , SiCl 4 , SiF 4 ^t^fflH5^t^ 

3 6 Id, SfiS«a#»f»IC, CH 4> C a H B &20]Wfe*ft#\ GeH 41 G 

20 Pfiftl. 5-2. 4eV,fb<»0. 9~1. 1 e V fcWULTfc&K 
SASft«l©¥##K£LTm*fcTFTtt, 1 ~ 1 0 cmWsec * 
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Ht*lT?«. ttffiTW&S*^, EA»»0. lPa~133Pa© 
iffl-rfr/^f^^o ^o-M^IMSfcfeOi^S 1 MH z ~ 1 2 0 
MHz,fftl<lil3MHz~6 0 MH z ©i^JS?£tt;*7 fcft»*rtlfclftV>, 
JE#«1M&0. 1 P a~l 3 3P a©$SH, •Wft»HlMHz~l 2 0 

10 MHz, ffSKIil 3MHz~6 0MHz ttS. £tHQMS^3 0 
0 c CJ^TTJ;<, &SL<H100~2 5 0*Cfr§ o !^©^»77niSfc 
It, Mm> 2©^^©^F»ftti 1 x 1 0 2 0 a t o m s 

/cm 3 KTtt§-t«K, iiIS«5X 1 0 19 a t om 
s/cm 3 £TF, ^KSlxi0 19 at oms/cm^Tm. 

15 &*s, Si 2 H 6 £, Ge F 4 *&ttF a ££JBtoT¥*#KSJBJfc*r*» 

jfi ^ ffiU © «i n # W ^ « « * ^ ^ * ;i/ ^ fig ft t b T JB V > & 21 fc j&* 7?£ § 
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SASH, ffl«?WfPftBiWtL&^tt**«H»fc»JPUfeVii 

£lppm~1000 p pmcoSf^TS'fb'Kr^fcSA^^Si^Vi.^A 

. X 1 0 14 ~6 X 1 0 16 atoms/cm 3 tT&t&V^ . 

15 %>&5\Z, 2004 ±lC#«m 2005, 2006 £l?J&-f £■> &«t®l 

2005, 2006 «MB±tB^^fcOTSm^ffiViT«bT%^^U, CVD 
tfe, X/V^ U ^^mt^ffi^TIfiELT^^U. #it§l 2005, 2006 t 

20 2006 ^UTfflV5Tfe^V^ 0 **JtO»«T!», 7 7XTCVD^tM$ 
8J0I2OO5, 2006 tLTJEVi&o £©*§"&> tftii©/^-^>^li, % 
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m i <D¥m&m 2004 <Dn*-->&&nte*>.ni 2004 <da 
• Tta, mm±®&r*mmiEftfzu>>z. v 2007, 2oo8&jev^ 

1-S$I£5rfo ftfel/i^X h 2007, 2008 &, ^'J<5F, TZVfrUEO) 
G®mm&%^%>Z-t&7*%%>. ^LT, l/^h 2007, 2008 £JBV*&H 

i^Stl^Sl 4 (C)c 

/1*-->if«©®10¥*#JK2OO!K 2010 ct 5 tC„ 112 

l>. 2 fg 1 ©^SM 2009, 2010 

&fc#£lM»T!tt. 31 2 1 2009, 2010 

20. Si5i:MLT^5^ *^^^^©^ictS^^n^:^ 0 
M<ti§ 2 ©¥*#»t0Wfc. LDDH«t 3 
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5 Jfcfc, Gift 2015-2018 *«««:ffliS*ffiViT»rigU, l£Eil 2015-2018 
y«-Xt»ttHW>iltl«t^ ^2©¥^#: 2011-2014 

io jg2©^»#ii£xy^>^T£i^ ^tisuoos, 2006 

£^T, fg 1 CO¥^#:JR 2009, 2010 ^>^£n5©£Kr< 

2015-2018 2001, 2002 t IWIilfciMI^ 21 

3, JMfrttfctt, Ag, Au, Cu, Pd^^IX^I^i^l^ 

o mm \z&mn#w%frw& « % © / x;v^ s>$rr l 

«fcO»**ai^, 6 tf, Cr,Mo,TK 

Ta, W, A 1 feH©^«X»*«flS^«ft 10*fctt*jft^r*r**«#» 
20 SfflViSZ: tfenJ|B-x?ft5 0 ^jEfi«K^ffl^T"Cff^:V^ SEH 2015-2018 

o«tt*T«f * i 5 k: ut «> ^ . * fciftsr ntffl *fe tc «t * mntmoj&m % 
mj&mfrtsiszL ttfc0««jft^9(Jidn%:Stt 2015-2018 
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±|BXSteJ:oT^-f y^ffi TFT2019,|gSiffl TFT2020 OT$£n£ (0 
1 5 (A)). 

015 (B) SK*6»IISI&^T5tr^ n>^£ 

s h*-^s»i$-r-5**tc*i«tta#rsw**r» 2021 £^»ta?££fc 

tt^tt-Sflffi 2021 x^^>^^fTfet>Tt%n 

«Ktta*r-rs*«»» 2021 &artrrs. i»§tt§tSMtiT 

10 R n -Si-X (4 _ n) (n=l, 2, 3) ©fb^ , Tft§n§>'7>* 

ffi © MS * § ^ « p^#7J< £ ©$i€r tc J; D M-^TO &iP7K#M;fc 6 fc 5 . 
15 sMUlOBJBTtt, 7Jl/tnIWS7Mn7;W^>7>(FAS) 4 
WWJfh77MnxfV> (PTFE) n-^^7^/-;i/ 

&ic, in 15 (o \z^t&5\z> mmmmmtm %mj&t%o mmm 

»§^t^T"t§o HWWE2022 \z, (lo¥-k#») 
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&£«#f§5fei 2024 %Mmr%Mte,mmmmWk 2022 izmmhtcfrfr^ 
mm^mp^t ^fcmz^ummmT^mmm^tcum^wmmT^ 

-450 $?£L<te 250-30 0°CT\ 0. 5-2 OMigS, ' 
5 ^HMT-rilPMa^ff^da ISU<S3X 1 0" 7 To r r^Ttt, 
WtH-eS§/^6^3 X 1 0- 8 To r r^Ttt^O^ifel^b^ 

Rmytm%&m?%mm&xmmMm%m&BmnT\zw^T&<z\±T? > 

10 ^l/T, )1Fb1I6« 2022 (Da>^^ h^-^ftlC&^T^M TFT2020 
OftflE 2018 £ 5 \ZW, 1 ©MS 2023 £ . ^43*SI»JT«, 

gi i omm 2023 «fcii$sns» 2 ©«§ 2025 «»*gi5t-£ 
^B^^ciote^is^^n^^. m 1 om& 2023 112©* 

ffi 2025 j&J&ffifcfflS bt^TfeS^. 

• ^MOtMg, Ca,S r|i©7WJ±a^S, £nS£^tr£&(M 
g : Ag, A 1 : L i > Mg : I n&£)* **^Jin&©fl3#* (CaF 
2 , CaN) (Om> Yb^E r *©fr±«£JRfe8V>S Sfc 

. *fcM«*»&^>feflS[t)ffl*r»^tt, IHfc-O^AXX (itok fKir 

» (ZnO), mft-O^^AMm (I ZOK *:U^A^»b7tmfbM 
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SflJl^m«S^>:^^^St2'-2 0 %©M;M$KZ nO) 

Ji, 5 nm~3 0 rimMM) rMl$?%Z-t!:\ mmfflft 63fcfeflJcD ffif £ 

10 i5(ibttS^o 

'**«0»*T?». »ffifc*BMi'r*8l©*ffi 2023 tUT; M.g : Ag 
*|^5. 1 vnm 2023 */1y^U>^2£, ■»a*ld:tHS£3;&tt 

^*#*JBV>fc<Tfe» 10** 2023 ^MI-^dt^nTtiTS 

is So Sfcx;v^'J>^§ffl^§s^fe, u v^?.* ftfc&vvrjflvv 

1 ©** 202S «, ^©SI*TO^n?>J>5^ CMPS, # 
&fc, B 2023 fctt?" SctSKl* 2024 &^T5. « 
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M\zm%?5mi<Dmm 2023 ±tc h^&aji, sfin, # 

5 *li^J1 2024 £, ^-;W£A», 

nftftytm 2024 te, S^^Mllr^ ■t'$H t ^8Mt;£*&> 

m?zzti>m&'v&%.. ^rc^fr^mmfctiM, faft^mmib&w, 
10 mm^mtmmm'v^vxh^o 

^■LTttffil 2024 £S~5 «fc"5 H 2 ©«@ 2025 * 
^MJTte, fg 2 ©«@ 2025 telMiC^TSo fg 2 0*S 2025 ©^SS^ 

15 Mfcfct, ffifli-f >^>)A^X ( I TO), (Z nOK itfb-f > 

i^AM (IZO), )?^i&ttlfclW (GZO) 

' M>e>^Afc 1 $&fc2~20 ftf©Kfl5lS$& (ZnO) S?M-&bfcfe©& 
i N, ZrN, Ti, Ni, Pt, Cr, Ag, Al #© lDSfdii 
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ttafr&ftfcJRDftt?"*^ WMiit-§@S©JlJ? (£?£L<«, 5nm 
-3 0 nmSft) TfMMdSf*. 
5 fgl©*g 2023 2024 t» 2 0«g 2025 D #5 £ 

T, TO«5ntl^o 

^^^e>®^©^0fflb«> fgl©«@ 2023ffiiJ#>6T&oT 
fe&^U $2 OlS 202S flll^S^oTfe^L, *©Hj£rJ^6T?*c» 

io -en*n©#«.R^iw § «fc 5 fci-*.*&ft®#a© £ 5 fc» 2 

<Dmm 2025 i^&)fe^Dffiti^J 1 ©«« 2023 Hfr&ftOlfcD tHT 
HI 4 (A) ~ (C) WEI 15 (A) ~ (C) "Ctt, J§l©¥#«i: 

15 *«z:©ft«#8cfciBJ£3nfcv>. 

^l©¥¥«i:^2©^^#:E©P P 1»«m : &«bTV^^\ 
#3S!J1 « £ GD#WSIC !gJ£ $ ftf\ ^lll^f L Bfcfc b & < Til V>. 
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2. mm^m^^mt.mmum^mT^nki^^m^nrcmm 
feM^iit^t t s^rrac t *®m£t%mikmmm 0 

15 7. «&n±ffiT3ffl!fc> V-1f»fi*i:,'l9B«Wfti!tffl-rs^aR 
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9. i^u«it«8»T, mm^-^mmn, %fcv-*?& 

10. m&x i x\m$o% s ^x, mmu— if mmm t mmmmmm t 

11. m&m 7 xttttJjttH 8 iz^x.mnv—ffmmmtmmmmmt 

12. mMmi x\m&m8 \z&^T,wmnmvM^&mtmmu-~tfm 

13. \±^m^Bmm^mh,mimm^mmmm\zmmr^t^\zm 
Bmm\zu-^^mmh,mmmm(Dmm^mm^^xA^->^m^r 

is. mmmmizu-^yt^mmhx.mmmmmmizammm^wmhTc 
20 tt§/^->©«& 

16. n±ffi^^e«^B±mbTMB^^MSSfc*#b,WIB^ 
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^v-ifmmm, m^u-^mmm, &mu-*n%mm. xu^mfou- 
is. m^m. 13 nmmMm ie (D^Tn^-^t^^T,ttf2M^Mi±» 
i9. m^m 13 i6 ©viTn^-^c^v^Ts mtmmn±n,j£ 

21. m&m 13 7isw^« i6 o^m^-miz^x, mmmm^mwr 

22. ttft^»S«£B±ffllT<5Ig£, MIBB±tH#»SB±tH$tl« 

23. &mwm\zu~^yt*mMhT.mmmmmw\zM*mi8>'?z>Tmt, 
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26. 22 7iSff« 25 Olif fc*WT» «HEl^— if3t», M 
#1/— tffgJIg, HttV-lffSSS. &«l/-1f5fiS», U* 

27. If « 22 75Sff 25 ©l^ft^-^fc^T, tuWHM«MJBE#ffl 

28. 22 TblSW*® 25 <Z>V>1":il3&>-:Ete:fcV>T, MfBfel^^ffi# 

29. «T*« 22 25 ©^Tftj^-llffc&^T, tuIS/^- >£M 

u mm a° * - > ft^sflsT § n t * #ft t -r § «ii*tfe. 
3i. «^ 22 75S»« 25 ©v»rn^-3ate*^T, wta«^»T^» 

^t,ME^1f3fcftlfe^a®K:Ml*t-S^Ktft^fflS*«iitft^m 
.32. tulB«#:gtt^ S^gEg, *rV9frttk%U, 7"MA°"V 
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Si 9 0 
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^^3000 
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/3004 
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